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ABSTRACT : PURPOSE: To assure the smoothness and hydrophobic property of the recording surface 
of the recording medium which executes recording, reproducing, etc., of information by 
using a probe electrode applying the principle of STM and eventually to attain high S/N, 
high-density recording, reproducing, etc., by high- speed access. 

CONSTITUTION: This recording medium is used for the information processor for 
executing recording, reproducing, etc., of the information by detecting the current flowing 
in an element by the probe electrode and is constituted by providing an amorphous carbon 
layer 104 on a substrate electrode 102 to be disposed opposite to the probe electrode 201 
and laminating a recording layer 103 having an electric memory effect on this amorphous 
carbon layer 1 04. 
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(54) RECORDING MEDIUM AND INFORMATION PROCESSOR 

(57)Abstract: 

PURPOSE: To assure the smoothness and 
hydrophobic property of the recording surface of the 
recording medium which executes recording, 
reproducing, etc., of information by using a probe 
electrode applying the principle of STM and 
eventually to attain high S/N, high-density recording, 
reproducing, etc., by high- speed access. 
CONSTITUTION: This recording medium is used for 
the information processor for executing recording, 
reproducing, etc., of the information by detecting the 
current flowing in an element by the probe electrode 
and is constituted by providing an amorphous carbon 
layer 104 on a substrate electrode 102 to be 
disposed opposite to the probe electrode 201 and 

laminating a recording layer 103 having an electric memory effect on this amorphous 
carbon layer 104. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The record medium characterized by carrying out the laminating of the record layer which 
is the record medium used for the information processor which detects the current which flows for a 
component with a probe electrode, and performs informational record playback etc., prepares an 
amorphous carbon layer on the substrate electrode which carries out opposite arrangement with a 
probe electrode, and has an electric memory effect on this amorphous carbon layer. 
[Claim 2] The record medium according to claim 1 with which thickness of said record layer is 
characterized by several angstrom or more being 100A or less. 

[Claim 3] The record medium according to claim 1 or 2 with which said record layer is characterized 
by having the built up film which accumulated the monomolecular film or this monomolecular film 
of an organic compound. 

[Claim 4] said record layer — LB — the record medium according to claim 1 or 2 characterized by 
being the built up film which accumulated the monomolecular film or this monomolecular film of an 
organic compound formed of law. 

[Claim 5] The record medium according to claim 1 or 2 characterized by having the built up film 
which accumulated the monomolecular film or this monomolecular film of an organic compound 
which has the group to which said record layer has a conjugation pi electron system in a molecule, 
and a group with sigma electronic level. 

[Claim 6] claims 1-5 — the information processor characterized by having at least the probe electrode 
which carried out opposite arrangement, this record medium and a means to impress an electrical 
potential difference probe inter-electrode, and a means to detect the tunnel current which flows this 
record medium and probe inter-electrode, in the record medium and this record medium of any one 
publication, and performing record, informational playback, or informational elimination. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the information processor concerning this invention, it is the mimetic diagram of the 
body of a probe electrode and a record medium. 

[Drawing 2] It is the diagram of the frequency spectrum of the regenerative signal of this invention. 
[Drawing 3] It is the example of a configuration of the information processor concerning this 
invention adapting STM. 

[Drawing 4] It is the mimetic diagram of the body of the record regenerative apparatus of the 
conventional example. 

[Drawing 5] It is the diagram of the frequency spectrum of the regenerative signal of the 
conventional example. 

[Drawing 6] It is the wave form chart of the pulse voltage applied in case it records on the record 
medium of this invention. 

[Drawing 7] It is drawing showing the electric memory effect of the record layer used by this 
invention. 

[Description of Notations] 

101 Substrate 

102 Substrate Electrode 

103 Record Layer 

104 Amorphous Carbon Layer 

201 Probe Electrode 

202 X-Y Stage 

203 Probe Electrode Support 

204 Z-axis Linear Actuator 

205 X-axis Linear Actuator 

206 Y-axis Linear Actuator 

207 Pulse-Voltage Impression Circuit 

301 Amplifier 

302 Logarithmic-Compression Machine 

303 Low Pass Filter 

304 Error Amplifier 

305 Driver 

306 X-Y Stage Position Control Actuation Circuit 

307 High Pass Filter 

401 Data Bit 

402 Crystal Grain 

403 Data Signal Band 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2005 




If, 



Page 1 of 15 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the information processor using the record medium 
and it which are used for the mass high density record medium adapting the principle of a scanning 
tunneling microscope. 
[0002] 

[Description of the Prior Art] In recent years, the application of a memory device makes the nucleus 
of the electronics industry, such as a computer and its related equipment, a videodisk, and a digital 
audio disk, and the development is also progressing actively. It is mentioned that it is high-density, 
the engine performance required of a memory device generally has high (5) productivity with little 
(1) (4) with small (3) error rate with quick storage capacity speed of response of large (2) record and 
playback power consumption, and a price is cheap etc. 

[0003] Although magnetic memory and semiconductor memory made from the magnetic substance 
or a semi-conductor till the former were in use, the optical-memory component using the cheap and 
high-density record medium using organic thin films, such as organic coloring matter and a 
photopolymer, etc. has appeared with progress of a laser technique in recent years. 
[0004] On the other hand, the scanning tunneling microscope (it abbreviates to STM henceforth) 
which can carry out direct observation of the electronic structure of the surface atom of a conductor 
is developed recently (G BINIHHI et al., FERUBETIKA FIJIIKA AKUTA, 55,726(1982).). It 
comes to be able to perform measurement of the high resolution of a real space image regardless of a 
single crystal and an amorphous substance, and moreover, it also has the advantage which can be 
observed with low power, without doing breakage by the current to a medium, and since it is 
possible to make it operate also in atmospheric air fiirther, wide range application is expected. 
[0005] If this STM applies an electrical potential difference and brings it close to the distance of 
about lnm between a metaled probe (probe electrode) and the conductive matter, it will use that 
tunnel current flows in the meantime. While this current is dramatically sensitive to both distance 
change, and the surface structure of real space can be drawn by scanning a probe so that tunnel 
current may be kept constant, the various information about all the electron clouds of a surface atom 
can also be read. 

[0006] Under the present circumstances, the resolution of field inboard is about O.lnm. Therefore, if 
the principle of STM is applied, it is possible to fully perform high density record playback to atomic 
order (0. several nanometers). As the record playback approach in this case, by adding local electric 
field to a probe electrode and substrate inter-electrode the approach of changing the shape of surface 
type of a substrate electrode locally, and a corpuscular ray (an electron ray — ) The approach of 
changing the surface state of a suitable record layer using energy lines, such as high energy 
electromagnetic waves, such as an ionic line or an X-ray, and visible, ultraviolet radiation, recording, 
and reproducing by STM, The method of performing record and playback using STM etc. is 
proposed using the thin film layer of the ingredient which has a memory effect to the switching 
characteristic of an electrical potential difference and a current as a record layer, for example, a pi 
electron system organic compound, and chalcogen ghosts. According to this approach, lOnm, then 
mass record playback of 1012 bit/cm2 are possible in the bit size of record. 

[0007] The example of a configuration of the record regenerative apparatus which applied STM to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2005 



7^ ^r^^ fgiW^ 



Page 2 of 15 



drawing 3 is shown. Herezmer, it explains according to a drawing. What exists at the core of this Fig. 
is a substrate 101, the substrate electrode 102, and the record medium that consists of a record layer 
103. The Z-axis linear actuator to which in 201 an X-Y stage and 203 drive a probe electrode to the 
base material of a probe electrode, and a probe electrode and 202 drive 204 to a Z direction, and 
205,206 are linear actuators which drive an X-Y stage in X and the direction of Y, respectively. 
[0008] 301 is amplifier which detects the tunnel current which flows from the probe electrode 201 to 
the electrode layer 102 through the record layer 103. a logarithm for 302 to change change of tunnel 
current into the value proportional to the gap distance of the probe electrode 201 and the record layer 
103 — a compressor and 303 are the low pass filters for extracting the surface irregularity component 
of the record layer 103. The error amplifier with which 304 detects the error of reference voltage 
VREF and the output of a low pass filter 303, and 305 are drivers which drive the Z-axis linear 
actuator 204. 306 is an actuation circuit which performs position control of an X-Y stage. 307 is a 
high pass filter which separates a data component. 

[0009] 207 is a circuit for impressing the pulse voltage for record and playback / elimination 
between the probe electrode 201 and an electrode 102. Since probe current changes rapidly when 
impressing a pulse voltage, the driver 305 is controlling the HOLD circuit to be turned on to become 
fixed about output voltage in the meantime. 

[0010] The cross section of a record medium 1 and the head of the probe electrode 201 which are the 
mimetic diagram of the body of the record regenerative apparatus of the conventional example are 
shown in drawing 4 . The data bit by which 401 were recorded on the record layer 103, and 402 are 
the crystal grain made when the electrode layer 102 was formed on a substrate 101 among this Fig. 
The magnitude of this crystal grain 402 is about 30-50nm, when it forms by the vacuum deposition 
method, a spatter, etc. using the usual metal as an ingredient of the electrode layer 102. 
[001 1] The gap of the probe electrode 201 and the record layer 103 can be kept constant by the 
circuitry shown in drawing 3 . That is, after detecting the tunnel current which flows between the 
probe electrode 201 and the record layer 103 and minding the logarithmic-compression machine 302 
and a low pass filter 303, the gap of the probe electrode 201 and the record layer 103 can be made 
regularity by controlling the Z-axis linear actuator 204 which supports the probe electrode 201 so 
that this compound value may approach zero in this value as compared with reference voltage. 
[0012] Furthermore, the data of the record layer 103 are detectable by driving X-Y stage 202 by the 
probe electrode's 201 tracing the front face of a record medium, and separating the high region 
frequency component of the signal of a points ( drawing 3 ). 

[0013] The signal strength spectrum to the frequency of the signal of a points at this time is shown in 
drawing 5 . The signal of the frequency component not more than fO is based on loose boom hoisting 
of the medium by the curvature of a substrate 101, distortion, etc. The signal centering on fl is based 
on the irregularity of the front face of the record layer 103, and is based on the crystal grain 402 
produced mainly at the time of electrode material formation. f2 is the carrier component of record 
data, and 403 shows a data signal band. f3 is a signal component produced from the atom of the 
record layer 103, and molecular arrangement. Moreover, fT is a tracking signal. Although not 
illustrated in the record regenerative apparatus of drawing 3 , the tracking signal fT is a signal for the 
probe electrode 201 to pursue a data stream, and is realized by writing in a signal detectable if a level 
difference is formed on a medium or it separates from a truck. 

[0014] Moreover, the epitaxial growth which heats a crystalline substrate in vacuum deposition and 
is produced on a substrate apart from the approach described above as the formation approach of a 
substrate electrode is used, and the attempt from a viewpoint of the high crystallinity and high 
stacking tendency film formation of forming a substrate electrode, and the attempt which heat-treats 
the usual vacuum evaporationo substrate and recrystallizes a substrate electrode layer occur. 
[0015] 

[Problem(s) to be Solved by the Invention] When the substrate electrode shown in the conventional 
example was used for the record medium used for a record regenerative apparatus, there were the 
following troubles. 

[0016] (1) When forming a substrate electrode by the usual vacuum evaporationo approach, in order 
to employ efficiently the high resolution which is the description of **.STM and to perform high 
density record, it is desirable to place the data signal band 403 between fl and f3. In this case, in 
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order to separate a data component, the high pass filter 307 of cut-off frequency fC is used. 
However, Susono of the signal component of fl has lapped with the data signal band 403. This is 
because the signal component of fl originates in the crystal grain 402 of the electrode layer 102, and 
the record size and bit spacing of data are because it is approaching with l-10nm to 30-50nm of 
crystal grain 402. 

[0017] For this reason, there was a possibility that S/N of data playback might fall. 
[0018] ** . The tracking signal fT can be placed only near fO. For this reason, the tracking signal fT 
becomes a quite low frequency compared with a data signal band, and the data trace precision of 
tracking falls. This makes the reading error rate of data high as a result, and is reducing the 
dependability as a record regenerative apparatus. 

[0019] (2) the approach which used **. epitaxial growth when a substrate electrode was formed 
using epitaxial growth is difficult to maintain a substrate at a certain hot constant temperature — 
moreover, there is a trouble that the substrate which can be used is restricted to a crystalline object. 
[0020] (3) **[ when heat-treating the substrate electrode formed by the usual vacuum evaporationo 
approach ]. — when it was going to attain smooth nature to the extent that the technical problem of 
the above-mentioned ** and ** is prevented, the case where a damage joins a substrate electrode 
layer was required of this approach. 

[0021] That is, the place made into the object of this invention is to offer the record medium with 
which the high S/N ratio which can perform electric high density record, playback, etc. using an 
amorphous carbon layer, and rapid access are obtained, and the information processor using it in 
view of the trouble of the conventional technique mentioned above. 
[0022] 

[Means for Solving the Problem and its Function] It is the record medium used for the information 
processor which detects the current which flows for a component with a probe electrode, and 
performs informational record playback etc., and the place by which it is characterized [ of this 
invention ] prepares an amorphous carbon layer on the substrate electrode which carries out opposite 
arrangement with this probe electrode, and is in the point used as the record medium which carried 
out the laminating of the record layer which has an electric memory effect on this amorphous carbon 
layer. 

[0023] Moreover, 100A or less of thickness of said record layer is in the record medium which is 
30A or less more than number on-GUSUROTOMU preferably more than number on- 
GUSUROTOMU. 

[0024] Furthermore, said record layer is characterized by the record medium which has the built up 
film which accumulated the monomolecular film or this monomolecular film of an organic 
compound. 

[0025] Moreover, this monomolecular film or built up film is film which formed membranes by the 
Langmuir-Blodgett's technique (LB law), and it is characterized also by the record medium which 
has the group to which said organic compound has a conjugation pi electron system in a molecule, 
and a group with sigma electronic level. 

[0026] Said amorphous carbon layer is not concerned with the ingredient of the substrate electrode 
which is a substrate, but has the operation which eases and carries out flattening of the irregularity 
which existed in this substrate electrode surface. And in case a monomolecular film is accumulated 
by the LB method and a record layer is formed, in the case of the substrate electrode which used the 
ingredient which has a hydrophilic property, hydrophobing processing must be performed, but in this 
invention, since an amorphous carbon layer is hydrophobicity, it is realizable [ a layer / 
hydrophobing ] at flattening and coincidence. In addition, amorphous carbon is a conductive 
ingredient and has also played a role of a substrate electrode simultaneously. 
[0027] By this approach, irrespective of the construction material of a substrate electrode, it is 
possible to carry out flattening of the front face, and hydrophobing is realized simultaneously. 
Consequently, when performing record and playback of the electric high density using a probe 
electrode, it becomes possible to offer easily the record medium with which a high S/N ratio and 
rapid access are obtained. 

[0028] Furthermore, the place by which it is characterized [ of this invention ] is in the point used as 
the information processor which has at least the probe electrode which carried out opposite 
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arrangement, this record medium and a means to impress an electrical potential difference probe 
inter-electrode, and a means to detect the tunnel current which flows between this record medium 
and a probe electrode, in the above record media and this record medium, and performs 
informational record or playback. 
[0029] Hereafter, this invention is explained to a detail. 

[0030] As an example of the record medium of this invention, the sectional view is shown in 
drawing 1 . Although what kind of ingredient may be used as long as a front face is smooth to some 
extent since it uses as a substrate 101 used for this invention in order to support the substrate 
electrode 102, the substrate ingredient which can be used a little by the method of forming a 
substrate electrode is limited. 

[0031] That what is necessary is just what has high conductivity as an ingredient of the substrate 
electrode formed on such a substrate, many ingredients including conductive oxides, such as 
graphite, and silicide, ITO, are mentioned to metals and these alloys, such as Au, Pt, Ag, Pd, 
aluminum, In, Sn, Pd, and W, and a pan, and application to these this inventions can be considered. 
A thin film technology conventionally well-known also as an electrode forming method using this 
ingredient is enough. 

[0032] Also about formation of the amorphous carbon layer 104 in this invention, a well-known thin 
film technology is conventionally enough, and a vacuum deposition method (resistance heating 
method) etc. is mentioned. Moreover, although based also on the smooth nature of a substrate 
electrode about the thickness of an amorphous carbon layer, 3nm or more is desirable. 
[0033] Although application of vacuum deposition, the ionized cluster beam method, etc. is also 
specifically possible about formation of the record layer 103 used by this invention, in the well- 
known conventional technique, the LB method is very suitable from a controllability, ease, 
repeatability, and the smooth nature of a record layer front face. 

[0034] According to this LB method, the super-[ organic ] thin film which can form easily the 
monomolecular film of the hydrophobic section and the organic compound which has a hydrophilic 
part, or its built up film on a substrate into 1 molecule, and has the thickness of molecule order, and 
has homogeneity and the smooth nature which was homogeneous and reflected the smooth nature of 
a substrate electrode over a large area can be supplied to stability. 

[0035] this LB — in the molecule of the structure where law has a hydrophilic part and the 
hydrophobic section in intramolecular, when both balance (amphiphilic balance) is kept moderate, a 
molecule is the approach of forming a monomolecular film or its built up film using turning a 
hydrophilic radical downward on the water surface, and becoming the layer of a single molecule. 
[0036] Here, as a radical which constitutes at least the hydrophobic section, various hydrophobic 
groups, such as saturation generally known widely and an unsaturated hydrocarbon radical, and a 
condensation polycyclic aromatic series radical, a chain-like polycyclic phenyl group, are mentioned. 
Independent or its plurality is put together respectively, and these constitute at least the hydrophobic 
section. 

[0037] On the other hand, as for the most typical thing as a component of a hydrophilic part, 
hydrophilic radicals, such as a carboxyl group, an ester group, an acid-amide radical, an imide 
radical, hydroxyl, and also an amino group (1, the 2 or 3rd class, and the 4th class), etc. are 
mentioned. Independent or its plurality is put together respectively, and these also constitute the 
hydrophilic part of the above-mentioned molecule. 

[0038] It has these hydrophobic radicals and hydrophilic radicals simultaneously with sufficient 
balance, and if it is the organic molecule which has insulation, it will be possible on the water 
surface to form a monomolecular film, and it will become a very suitable ingredient to this invention. 

[0039] It becomes possible to use the organic monomolecular film which carried out the laminating 
of the ingredient which has a memory switching phenomenon (electric memory effect) in the 
current- voltage characteristic as a record layer used by this invention, for example, the molecule 
which has simultaneously a group with a conjugation pi electron system, and the group which has 
only sigma electronic level, on the electrode, or its built up film. An electric memory effect can be 
made to change reversibly to a low resistance condition (ON condition) and a high resistance 
condition (OFF condition) by impressing the electrical potential difference beyond a threshold with 
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possible making it change to the condition ( drawing 7 : ON condition, OFF condition) which shows 
two or more conductivity which is different, respectively where thin films, such as the 
aforementioned organic monomolecular film and its built up film, are arranged to inter-electrode [ of 
a couple ] (switching). Moreover, each condition can be held even if it does not impress an electrical 
potential difference (memory). 

[0040] Generally, since most organic materials show insulation or half-insulation, the organic 
material which has a group with a conjugation pi electron system applicable to this invention is 
remarkably various. 

[0041] As structure of coloring matter of having a suitable pi electron system for this invention For 
example, the coloring matter which has porphyrin frames, such as a phthalocyanine and a tetra- 
phenyl porphyrin, The azulene system coloring matter and the quinoline which have a squarylium 
radical and a crocodile nick methine group as a joining chain, The coloring matter of the cyanine 
system resemblance which combined two nitrogen-containing heterocycles, benzothiazole, benzo 
oxazole, etc., by the squarylium radical and the crocodile nick methine group, Or condensation 
polycyclic aromatic series, such as cyanine dye, an anthracene, and a pyrene, And the open chain 
compound in which the ring and the heterocyclic compound carried out the polymerization and the 
polymer of a diacetylene radical, Furthermore, metal complex compounds, such as a derivative of 
tetracyano quinodimethan or tetrathiafulvalene, its analog and its electron donor acceptor complex 
and also a ferrocene, and a tris bipyridine ruthenium complex, are mentioned. 
[0042] As suitable polymeric materials for this invention, biopolymers, such as ring-opening- 
polymerization objects, such as condensation polymers, such as addition polymers, such as a 
polyacrylic acid derivative, and polyimide, and nylon, and bacteriorhodopsin, are mentioned, for 
example. 

[0043] As an example, the molecule like the following etc. is mentioned, for example. 
[Organic material I] crocodile nick methine coloring matter [0044] [ <organic material> ] 
[Formula 1] 




Ri 



Ri 



[0045] 
[Formula 2] 




Ri 



Ri 



[0046] 
[Formula 3] 




Ri 



Ri 



[0047] 
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[Formula 4] 




O 



N 



\ 



C=CH 



Ri 




[0048] 
[Formula 5] 




N 



C=CH 



Ri 




[0049] 
[Formula 6] 




N 



Ri 



O© 




[0050] 
[Formula 7] 




[0051] 
[Formula 8] 



R i R i 



Ri 

[0052] 
[Formula 9] 
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CH3 CH3 




C = CH 



[0053] 

[Formula 10] 
CH 3 





CH3 



[0054] 

[Formula 1 1^ 




RI is the long-chain alkyl group introduced in order to make a monomolecular film easy to be a 
thing considerable the bottom and to form in a group with the above-mentioned sigma electronic 
level on the water surface moreover here, and 5<=n<=30 is suitable for the carbon number n. 
The compound which replaced the crocodile nick methine group of the compound mentioned with 
[II] squarylium coloring matter [I] by the squarylium radical with the following structure. 
[0055] 

[Formula 12] 
O 




[0056] 

[Formula 13] [III] porphyrin system coloring matter compound 
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CH, 



Ri, R 2 , R 3 . R 4 = H, -O — -0-CH 2 -C-CH s , 



I 

CH, 



-OC 6 H„, -C (CH 8 ) 8 , -CH 2 NHC 3 H, 
M = H 2 , Cu, Ni, Al-ClR^±i^i>f^> 



[0057] 

[Formula 14J^ 



0i — m— iQ 



R 



XX 



R = OCH (COOH) C„H 2n+l 5^n^25 
M=H 2 , Cu, Ni. Zn, Al-Cl S:^±i 
[0058] 

[Formula 15] 
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B r 



R=C„H 2n+I 5^n^25 

M=H 2 , Cu, Ni, Zn, Al-Cl Rtf^frUg&S'l' 

R was introduced in order to make a monomolecular film easy to form, and it is not restricted to the 
substituent mentioned here. Moreover, R1-R4 and R are equivalent to the group with sigma 
electronic level mentioned above. 

[IV] condensation polynuclear aromatic compound [0059] 
[Formula 16] 
R 




(CH2) 2 R — C 4H 9^C 1 2 H 2 5 

I 

COOH 



[0060] 

[Formula 17] 




,C„H 2n COOH 



0 ^ n ^ 2 0 



[0061] 

[Formula 18] 

a 




N- (CH a ) „-COOH 



[0062] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/2/2005 



m 



Page 10 of 15 



m 



o 



O)-l-0 (CH 3 ) ,-COOH 



o 



[V] diacetylene compound [0063] 



^Formula 20] 



H 3 -(CH 2 } C = C-C = C— (CH 2 4t-X 

n B. 

O^n, £_;20 fibn + £>10 

X can also use -OH and -CONH2 grade, although -COOH is generally used by the hydrophilic 
group. 

[VI] In addition to this, it is [0064]. 
[Formula 21] 

Quinquethi enyl 

[0065] 

[Formula 22] 

CH 3 (CH Z ) 4— (O) — (0>-(0)-CN 
[0066] 

[Formula 23] 

<§T R 



e 



R = CONHC l8 H 3 7, 
OCOC 17 H S5 



[0067] 

[Formula 24] 



C0C 17 H; 



[0068] 

[Formula 25] 
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H4sC 22 -N^N 



x NC 
[0069] 

[Formula 26] 
R 

NC 



NC 




CN 



V 



CN J 




CN 



CN 



R — C 1 8 H 3 7 



<Organic polymeric materials> [0070] 
[Formula 27] 




[0071] 

[Formula 28] 



O 



m 



NR5R5H W N R5R5H 

/ / 
Ri Ri 

Rl is the long-chain alkyl group introduced in order to make a monomolecular film easy to form on 
the water surface here, and 5<=n<=30 is suitable for the carbon number n. Moreover, R5 is a short 
chain alkyl group, and K=n<=4 is suitable for a carbon number n. 100<=m<=5000 is suitable for 
polymerization degree m. 

[0072] As mentioned above, the compound mentioned as an example is only basic structure, and it is 
not necessary to say that the various substitution products of these compounds are also suitable in 
this invention. In addition, if it is the organic material and the organic polymeric materials which fit 
the LB method also except the above, it cannot be overemphasized that it is suitable for this 
invention. For example, a biomaterial (for example, bacteriorhodopsin and a cytochrome (C)), 
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synthetic polypeptide (PBLG), etc. in which research is prospering in recent years are applicable. 
[0073] Although the electric memory effect of the compound which has these conjugation pi electron 
systems is the thing of thickness several 10 micrometers or less and it is observed, since the distance 
between both must be close brought so that tunnel current may flow to a probe electrode and 
substrate inter-electrode in order to use the tunnel current which flows to a probe electrode and 
substrate inter-electrode at the time of record and playback, O.several or more nm lOnm or less of 
thickness of the record layer of this invention is O.several or more nm 3nm or less preferably. 
[0074] Moreover, if the ingredient of the probe electrode 201 shows conductivity, anything may be 
used, for example, Pt, Pt-Ir, W, Au, Ag, etc. will be mentioned. In order to raise the resolution of 
record, playback, and elimination, it is necessary to sharpen the head of the probe electrode 201 as 
much as possible. Although a head configuration is controlled for a needlelike conductive ingredient 
by this invention using electrolytic polishing and the probe electrode 201 is produced, the production 
approach of the probe electrode 201 and a configuration are not limited to this at all. 
[0075] Furthermore, two or more probe electrodes may be used — it is not necessary to also restrict 
the number of the probe electrode 201 to one, and it divides the object for location detection, and the 
object for record / playback. Record and playback are performed by impressing an electrical 
potential difference to the record layer 103 from this probe electrode 201. 

[0076] The frequency spectrum of the signal of a points is shown in drawing 2 among drawing 3 
which showed the information processor concerning this invention. The signal of the frequency 
component not more than fO is based on loose boom hoisting of the medium by the curvature of a 
substrate 101, distortion, etc. f2 is the carrier component of record data, and 403 shows a data signal 
band. G is a signal component produced from the atom of the record layer 103, and molecular 
arrangement. Moreover, fT is a tracking signal. The signal centering on fl is preparing a substrate 
with which this irregularity becomes smaller than the record signal, EQC, or record signal of data 
reflecting irregularity with the slight front face of a substrate. Change of this irregularity is lnm or 
less in the record playback adapting STM. Moreover, in the record medium by this invention, the 
magnitude of the smooth side of record layer 103 front face becomes beyond 1 -micrometer angle. 
[0077] There is the following operation effectiveness this and by using the record medium which 
prepared the amorphous carbon layer on the substrate electrode. 

** . The signal components fl and the data signal bands 403 by irregularity of record layer 103 front 
face do not overlap, and lowering of S/N by the breadth of the spectrum of fl does not have them. 
That is, the rate of a data error can be made small. 

** . The tracking signal fT can be placed near the data signal band 403. That is, since the frequency 
of the tracking signal fT can be taken highly, the trace precision of tracking is fully securable. 
** . Since the frequency of the tracking signal fT is high, when forming the slot for this tracking in a 
record medium, a configuration almost comparable as data bit 401 size is sufficient, and tracking can 
be performed, without sacrificing recording density. 

** . Since there is no irregularity of record layer 103 front face, there are few variation rates of the Z- 
axis of the probe electrode 201 when performing XY scan fixing the gap of record layer 103 front 
face and the probe electrode 201. For this reason, an X-Y stage can be extremely driven at a high 
speed. 

** . Since there is no irregularity of record layer 103 front face, the location of the head atom with 
which the head of the probe electrode 201, i.e., tunnel current, flows is stabilized, and is chosen. 
Moreover, the ghost phenomenon in which tunnel current flows is lost between two or more atoms 
of the probe electrode 201 which is seen on record layer 103 irregular front face, and the record layer 
103. 

** . In the vacuum deposition of a substrate electrode, compared with the approach of heating a 
crystalline substrate, and using epitaxial growth and forming a substrate electrode on this substrate, a 
complicated process becomes completely unnecessary and it can be used for substrates other than a 
crystalline substrate. 
[0078] 

[Example] Hereafter, this invention is explained according to an example. 

[0079] (Example 1) The glass substrate (# by Corning, Inc. 7059) which carried out optical polish 
was washed using neutral detergent and trichlene, and it considered as the substrate 101. Then, on 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/2/2005 



D: 



OA 



7 'fo pst^A - ^ 



Page 13 of 15 




the substrate 101, ITO with a thickness of lOOnm was formed by the spatter, and the substrate 
electrode 102 was formed. Furthermore, carbon was formed with the vacuum deposition method 
(resistance heating) on the ITO substrate electrode. Thereby, carbon was formed in the shape of 
amorphous on the ITO electrode, and the amorphous carbon layer 104 was formed. The thickness of 
an amorphous carbon layer formed three kinds, 5nm, lOnm, and 20nm. Although the property on the 
front face of ITO was originally a hydrophilic property, it showed hydrophobicity with the coat of 
amorphous carbon. Thereby, the conventional hydrophobing processing became unnecessary, this 
substrate - support ~ carrying out - the following — LB ~ the polyimide (it outlines Following PI) 
monomolecular film was accumulated by law, and this was made into the record layer 103. 
[0080] Below, the membrane formation approach of this LB film is shown. 

[0081] After dissolving the polyamic acid (it omits Following PA) shown in ** 29 formula in a N,N- 
dimethylacetamide-benzene mixed solution (l:lv/V) (monomer conversion concentration Ixl0-3M), 
Ixl0-3M by this solvent of N and N-dimethyloctadecyl amine adjusted separately were mixed to 1:2 
(V/V), and the polyamide acid octadecyl amine salting in liquid shown in ** 30 formula was 
adjusted. After developing this solution on 20-degree C pure water and carrying out evaporation 
clearance of the solvent from the water surface, the surface pressure was raised to 25 mN/m, and the 
water surface top monomolecular film was made to form. 

[0082] Next, holding this surface pressure uniformly, it was calmly immersed by part for 5mm/in 
rate so that said substrate might be crossed on the water surface, and the actuation pulled up further 
was repeated, and the Y-globe type monomolecular film of four layers was accumulated. Finally, by 
heat-treating this substrate for 10 minutes at 300 degrees C, PA built up film was imide-ized (** 31 
formula), PI thin film used as the record layer 103 was formed, and the record medium 1 was 
obtained. 




[0083] 

[Formula 29] 



OH 



NH- 



: -0-°~0- : 



NH 




n 



[0084] 

[Formula 30] 




o e e 

HN (CH 3 ) 2 



nh -O o 




•NH 




n 



(CH 2 ) 17 CH 



3 



[0085] 

[Formula 31] 
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Next, the record medium produced by the approach mentioned above is installed on X-Y stage 202 
of the information processor shown in drawing 3 . The place which investigated the shape of surface 
type using the probe electrode 201 of platinum/rhodium, In 10-micrometer angle, the surface 
irregularity of the record medium whose thickness of an amorphous carbon layer the front face of a 
record medium is reflecting the smooth nature of an amorphous carbon layer, and is 20nm was Inm 
or less (as for other record media, some irregularity was observed). 

[0086] That is, the irregularity of several nm which existed in the grain-boundary part of an ITO 
substrate electrode - lOnm of numbers was eased by the amorphous carbon layer, and it was checked 
that smooth nature is improving. 

[0087] Next, it experimented in record, playback, and elimination about the record medium whose 
thickness of an amorphous carbon layer is 20nm. The electrical potential difference of +1.5V was 
impressed between the probe electrode 201 and the electrode layer 102 of a record medium, and the 
distance (Z) of the probe electrode 201 and record layer 103 front face was adjusted, acting as the 
monitor of the current. At this time, probe current IP for controlling the distance Z of the probe 
electrode 201 and record layer 103 front face was set up so that it might be set to 10-10 A>=IP>=10- 
11 A. 

[0088] Next, information was recorded in lOnm pitch, making the probe electrode 201 scan. The 
probe electrode 201 was made into + side, it made the electrode layer 102 - side, and record of this 
information applied the rectangular pulse electrical potential difference more than the threshold 
electrical potential difference VthON shown in drawing 6 from which an electric memory ingredient 
(four layers of polyimide LB film) changes to a low resistance condition (ON condition). Then, the 
probe electrode 201 was returned to the recording start point, and the record layer 103 top was made 
to scan again, this time - the reading appearance of record - carrying out — the time — setting — Z= 
- it adjusted so that it might become fixed. Consequently, in the record bit, the probe current of 
lOnA extent flowed and it was shown that it is in ON condition. 

[0089] In addition, it also checked all the record conditions having been eliminated by 10V more 
than the threshold electrical potential difference VthOFF on which an electric memory ingredient 
changes a probe electrical potential difference from ON condition to an OFF condition as a result of 
tracing a record location again, setting out and, and having changed in the OFF condition. 
[0090] (Example 2) Three kinds of record media 1 were produced completely like the example 1 
except having changed into Ag the ingredient of the substrate electrode 102 formed with vacuum 
deposition to an example 1. However, although the property on the front face of Ag was originally a 
hydrophilic property, it is hydrophobicity by formation of an amorphous carbon layer, and 
hydrophobing processing was able to be excluded. 

[0091] Next, like the example 1, when the surface irregularity configuration of this record medium 
was investigated, the irregularity of the front face was [ in / about all the things whose amorphous 
carbon thickness is 5nm, lOnm, and 20nm / 10 micrometer angle ] lnm or less. 
[0092] When furthermore experimented in record, playback, and elimination, the same result as an 
example 1 was obtained. 

[0093] (Example 3) Three kinds of record media 1 were produced completely like the example 1 
except having changed into Au the ingredient of the substrate electrode 102 formed with vacuum 
deposition to an example 1. However, at this time, in order to raise the adhesion of Au and a 
substrate, Cr layer of 5nm of thickness is formed with the vacuum deposition method as an under- 
coating layer of Au. 

[0094] Next, like the example 1, when the surface irregularity configuration of this record medium 
was investigated, the irregularity of the front face was [ in / about all the things whose amorphous 
carbon thickness is 5nm, lOnm, and 20nm / 10 micrometer angle ] lnm or less. 
[0095] When furthermore experimented in record, playback, and elimination, the same result as an 
example 1 was obtained. 

[0096] preparing an amorphous carbon layer on a substrate electrode from the above example - the 
surface smoothness of a substrate electrode — improving — in addition - and since the non-dense 
water surface was maintained, in the information processor which performs electric high density 
record, playback, etc. using a probe electrode, it became possible to offer easily the record medium 
with which a high S/N ratio and rapid access are obtained. 
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[0097] However, it is necessary to change the thickness of the amorphous carbon layer which forms 
membranes according to the ingredient, the membrane formation approach, membrane formation 
conditions, etc. of a substrate electrode. This is because the thickness of an amorphous carbon layer 
required for flattening differs according to the irregularity which exists in a substrate electrode 
surface. 

[0098] moreover — the inside of the example described above — formation of a record layer ~ LB — 
although law has been used, if it is the forming-membranes method which can form the very thin 
uniform film — LB — it is usable not only law but, and the forming-membranes methods, such as 
MBE and a CVD method, are specifically mentioned. Furthermore, this invention also limits neither 
a substrate ingredient nor its configuration at all. Furthermore, although the probe electrode was 
made into one in this example, the thing for record / playback and the thing for tracking are divided 
respectively, and it is good also as two or more. 
[0099] 

[Effect of the Invention] Since according to this invention the surface smoothness of a substrate 
electrode can improve and the non-dense water surface can be maintained by preparing the 
amorphous carbon layer of thickness suitable on a substrate electrode as stated above, a various 
substrate and various various substrate electrode materials can be chosen freely. Therefore, a high 
S/N ratio and rapid access are obtained in the information processor which performs electric high 
density record, playback, etc. using a probe electrode. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In the information processor concerning this invention, it is the mimetic diagram of the 
body of a probe electrode and a record medium. 

[Drawing 2] It is the diagram of the frequency spectrum of the regenerative signal of this invention. 
[Drawing 3] It is the example of a configuration of the information processor concerning this 
invention adapting STM. 

[Drawing 4] It is the mimetic diagram of the body of the record regenerative apparatus of the 
conventional example. 

[Drawing 5] It is the diagram of the frequency spectrum of the regenerative signal of the 
conventional example. 

[Drawing 6] It is the wave form chart of the pulse voltage applied in case it records on the record 
medium of this invention. 

[Drawing 7] It is drawing showing the electric memory effect of the record layer used by this 
invention. 

[Description of Notations] 

101 Substrate 

102 Substrate Electrode 

103 Record Layer 

104 Amorphous Carbon Layer 

201 Probe Electrode 

202 X-Y Stage 

203 Probe Electrode Support 

204 Z-axis Linear Actuator 

205 X-axis Linear Actuator 

206 Y-axis Linear Actuator 

207 Pulse-Voltage Impression Circuit 

301 Amplifier 

302 Logarithmic-Compression Machine 

303 Low Pass Filter 

304 Error Amplifier 

305 Driver 

306 X-Y Stage Position Control Actuation Circuit 

307 High Pass Filter 

401 Data Bit 

402 Crystal Grain 

403 Data Signal Band 

[Translation done.] 
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[Drawing 4 




[Drawing 2] 
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[Drawing 6] 
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